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Raccoon Roundworm Encephalitis — 
Chicago, Illinois, and Los Angeles, California, 2000 


Baylisascaris procyonis (BP), acommon roundworm found in the small intestine of 
raccoons, causes severe or fatal encephalitis (neural larva migrans [NLM)]) in a variety of 
birds and mammals, including humans (7-8 ). BP also can cause human ocular and vis- 
ceral larva migrans (7,2,9). Humans become infected with BP by ingesting soil or other 
materials (e.g., bark or wood chips) contaminated with raccoon feces containing BP eggs 

2 ). Young children are at particular risk for infection as a result of behaviors such as pica 
and geophagia and placing potentially contaminated fingers and other objects (e.g., toys) 
into their mouths. This report describes two cases of BP encephalitis in residents of 
Chicago and Los Angeles and illustrates the irnportance of reducing exposure to rac 
coons and their feces in U.S. urban areas. 

Chicago 

During July 2000, a boy aged 22 years with a history of iron deficiency anemia and 
pica was admitted to a Chicago hospital with a low-grade fever of 8 days duration and 
increasing lethargy, irritability, and ataxia during the 3 days preceding admission. A 
diagnosis of encephalitis was made based on the clinical presentation and laboratory 
findings on admission, including peripheral eosinophilia (28% of 21,000 white blood cells/ 
mm+*), cerebrospinal fluid (CSF) eosinophilic pleocytosis (32% of 80 white blood cells, 
mm+*), and diffuse slow waves on an electroencephalogram. Less than 24 hours after 
admission, the patient lapsed into a coma with opisthotonus and decerebrate posturing; 
magnetic resonance imaging (MRI) revealed abnormalities in the deep white matter of 
both cerebellar hemispheres. Other possible causes of encephalitis (e.g., herpes sim- 
plex; arboviruses and enteroviruses; lymphocytic choriomeningitis; measles; and bacte- 
rial, fungal, and parasitic infections [e.g., toxocariasis and cysticercosis]) were excluded 
based on direct examination, culture, serology, and polymerase chain reaction (PCR) 
testing of blood and CSF. Antibodies to BP were detected in CSF and serum specimens by 
indirect immunofluorescence assay (IFA) (6,8) with titers increasing several fold and 
reaching high levels (1:1,024 in CSF and 1:4,096 in serum specimens) during the 4 weeks 
following admission. The child was treated with albendazole and corticosteroids, but his 
condition did not improve. After 4 weeks of hospitalization, he was transferred to a 
rehabilitation center where he stayed for several months. He then was sent home where 
he remains profoundly neurologically disabled and in need of continuous nursing care. 

Eighteen days before admission, the child’s parents had observed that he had dirt on 
his mouth while playing beneath a cluster of trees in a nearby yard in a Chicago suburb 
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to most environmental conditions and with adequate moisture can survive for years 
Humans become infected by ingesting infective eggs; from the gastrointestinal tract 
the larvae migrate to various somatic tissues, viscera, the eyes, and the central nervous 
system (CNS). The severity of neurologic disease in humans varies depending on the 
number of eggs ingested and the number of larvae migrating in the CNS (17,2). Larvae in 
the CNS cause inflammatory reactions and tissue damage and can become encapsu 
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A diagnosis of BP encephalitis should be considered in persons, especially children, 
with sudden onset of eosinophilic encephalitis and a history of potential exposure (e.g 
possible ingestion of raccoon feces or contaminated soil). Diagnostic findings include 
CSF eosinophilic pleocytosis, peripheral eosinophilia, deep white matter abnormalities 
on MRI, and positive titers on serologic testing of CSF and serum. Because CNS damage 

an occur before symptom onset, treatment of symptomatic patients with antihelminthic 
yr antiinflammatory drugs often will not improve outcome. Antihelminthic treatment 
albendazole, 25-50 mg/kg/d for 10 days) started in 1-3 days of possible infection might 
prevent clinical disease by killing larvae before they enter the CNS (2 ). Immediate treat 
ment is recommended in cases of probable infection 

The risk for BP infection is greatly reduced by avoiding direct contact with raccoons 
and their urban habitats, by removing access to food and potential denning sites, and by 
limiting exposure to areas and materials that might be contaminated by raccoon feces 
Raccoons typically defecate at the base of or in raised forks of trees or on raised horizon 
£ 


+ 


tal surfaces such as fallen logs, stumps, or large rocks. Raccoon feces also can be found 
on woodpiles, decks, rooftops, and in attics, garages, and haylofts. Feces usually are dark 
ind tubular, have a pungent odor, and often contain undigested food items 

To eliminate BP eggs, feces and contaminated material should be removed carefully 
and burned, buried, or sent to a landfill, and care should be taken to avoid contamination 
of hands and clothes. Decks, patios, and other surfaces can be treated with boiling water 


fore, prompt 


Newly deposited eggs take at least 2-4 weeks to become infective; there 


removal and destruction of raccoon feces will reduce risk f 


or exposure and infection 
Additional information about raccoon roundworm is available at http://www.cdc.gov 
ncidod/dpd/parasites/baylisacaris/default.htm 


oc 1989;195:894 


Pybus MJ, Kocan 
State Univ Press 
41 
Neafie RC, Binder MJ, et al. The t fatal Baylisascaris infection in humans: an 
th eosinophilic meningoenc Pediatr Pathol 4;2:345-52 
Kazacos KR, Gould NS, et al eosinophilic meningoencephalitis and visceral 
migrans caused by the r yn ascarid Baylisascaris procyonis. N Engl J Med 
1985;312:1619-23 
Cunningham CK, Kazacos KR, McMillan JA, et Diagnosis and management of Baylisascaris 
Vis infection in an infant with nonfatal meningoencephalitis. Clin Infect Dis 
1994;18:868-72 
Park SY, Glaser C urray WJ, et al. Raccoon roundworm (Baylisascaris procyonis ) 
encephalitis: case report and field investigation. Pediatrics 2000;106:e56. Available at http 
www.pediatrics.org/cgi/content/full/106/4/e56. Accessed December 2001 
Rowley HA, Uht RM, Kazacos KR, et al. Radiologic-pathologic findings in raccoon round 
worm (Baylisascaris procyonis) encephalitis. Am J Neuroradiol 2000;21:415-20 
Moertel CL, Kazacos KR, Butterfield JH, et al. Eosinophil-associated inflammation and 
elaboration of eosinophil-derived proteins in 2 children with raccoon roundworm 
(Baylisascaris procyonis) encephalitis. Pediatrics 2001;108:e93. Available at http 
www.pediatrics.org/cgi/content/full/108/5/e93. Accessed December 2001 
Goldberg MA, Kazacos KR, Boyce WM, et al. Diffuse unilateral subacute neuroretinitis 
morphometric, serologic, and epidemiologic support for Baylisascaris as a causative agent 
Ophthalmology 1993;100:1695-701 





January 4, 2002 


Multidrug-Resistant Streptococcus pneumoniae in a Child Care Center — 
Southwest Georgia, December 2000 
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Update: Supply of Diphtheria and Tetanus Toxoids 
and Acellular Pertussis Vaccine 


DTaP) remains ir 


es are greatest 


ause serio 


mmur 
accinate a 
5 + 
rity ing infants {iT n t 5s aoses. !0 ensure 


1f DTaP to vaccin f ro should first defer vaccination o 


18 months with > Tc 1DTa : ferring the fourth dose do 


DTaP to vaccina f nts en e fifth DTaP dose (given to children 
severe DTaP shortages 
recommen mun wide deferral of the fe 


» fifth DTaP dose 


When the DTaP shortage ends yroviders should recall and administer DTaP t 


a 


da dose. \ nat of children aged 4-6 years is needed to ensure 


diphthe a 1us during the elementary school years (2 


ountries whe Tris r diphther 


mmende rvil< ) Im nization Sche (. lravelers mi 


exposure to t genic strains of Corynebacterium diphtheriae espec 
V extensive ct \ hildren r expos to poor hygiene. High 
; lude Africa lgeri Egypt, and sub-Saharan Africa; Americas—Brazil 
Republic, Ecuador 1d Haiti; Asia/Oceania—Afghanistan, Bangladesh, Cambodia 
India, Indones 1, lrac os, Mongolia, Myanmar, Nepal, Pakistan, Philippines 
Thailand >) n femen; and Europe—Albania and all countries of the 


former Soviet U 





January 4, 2002 





Vol. 50 / Nos. 51 & 52 


FIGURE I. Selected notifiable disease reports, United States, comparison of 
provisional 4-week totals ending December 22, 2001, with historical data 
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TABLE |. Summary of provisional cases of selected notifiable diseases, 
United States, cumulative, week ending December 22, 2001 (51st Week)* 
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TABLE Il. Provisional cases of selected notifiable diseases, United States, 
weeks ending December 22, 2001, and December 23, 2000 (51st Week)* 
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TABLE Il. (Cont'd) Provisional cases of selected notifiable diseases, United States, 
weeks ending December 22, 2001, and December 23, 2000 (51st Week)* 
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TABLE Il. (Cont'd) Provisional cases of selected notifiable diseases, United States, 
weeks ending December 22, 2001, and December 23, 2000 (51st Week)* 
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TABLE Il. (Cont'd) Provisional cases of selected notifiable diseases, United States, 
weeks ending December 22, 2001, and December 23, 2000 (51st Week)* 
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TABLE Ill. Provisional cases of selected notifiable diseases preventable 
by vaccination, United States, weeks ending December 22, 2001, 
and December 23, 2000 (51st Week)* 
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TABLE Ill. (Cont'd) Provisional cases of selected notifiable diseases preventable 
by vaccination, United States, weeks ending December 22, 2001, 
and December 23, 2000 (51st Week)* 
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TABLE IV. Deaths in 122 U.S. cities,* week ending 
December 22, 2001 (51st Week) 
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FIGURE I. Selected notifiable disease reports, United States, comparison of 
provisional 4-week totals ending December 29, 2001, with historical data 
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TABLE |. Summary of provisional cases of selected notifiable diseases, 
United States, cumulative, week ending December 29, 2001 (52nd Week)* 
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Provisional cases of selected notifiable diseases, United States, 
weeks ending December 29, 2001, and December 30, 2000 (52nd Week)* 
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TABLE Il. (Cont'd) Provisional cases of selected notifiable diseases, United States, 
weeks ending December 29, 2001, and December 30, 2000 (52nd Week)* 
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TABLE Il. (Cont'd) Provisional cases of selected notifiable diseases, United States, 
weeks ending December 29, 2001, and December 30, 2000 (52nd Week)* 
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TABLE Ill. Provisional cases of selected notifiable diseases preventable 
by vaccination, United States, weeks ending December 29, 2001, 
and December 30, 2000 (52nd Week)* 
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TABLE Ill. (Cont'd) Provisional cases of selected notifiable diseases preventable 
by vaccination, United States, weeks ending December 29, 2001, 
and December 30, 2000 (52nd Week)* 
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TABLE IV. Deaths in 122 U.S. cities,* week ending 
December 29, 2001 (52nd Week) 
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